The Factories Act, 1948 is a labor welfare legislation which was enacted in India with an objective to provide safe and healthy work environment to workers. The occupiers are responsible for strict compliance of the Act, to protect the workers against occupational hazards. The information on occupational accidents in India is available up to the year 2010 only. In this study the data of safety and health information is analyzed for eighteen states in India basing on latest information for the year 2010.The country wide information helps to compare different states in identifying improvements in safety performance. State and Sector wise data was also analyzed for the year 2010 by using Technique for Order Preference by Similarity to an Ideal Solution. Results of the analysis are useful to guide framing policies, amendments and decision making to improve safety performance.
INTRODUCTION
Rapid industrial development and changed economic scenario have necessitated availability of reliable database for formulation of progressive labor policies to improve working conditions of labor, ensure adequate safety measures and to promote health and welfare of the workers employed in factories and evaluate their implementation. Labor is included in the concurrent list of the Indian constitution and the Governments are empowered to legislate on it. The legislations relating to aspects of labor are employment, wages, working conditions, industrial relations, social security, labor welfare and so on.
The difference in accident rates between developed and developing countries is remarkable. Proper accident recording and notification systems are non-existent in many developing countries (Hwang and Yoon, 1981) . While many enterprises in developed countries are taking zero accident policy for their goal, construction of infrastructure and industrialization in developing countries bring new situations to surface. Enterprises in developing countries are unable to identify their hazards. Furthermore, nowadays many enterprises operate in several regions and countries and this often makes accident prevention programs more challenging and occupational safety and health management systems in corporate context should take into account cultural differences (Annamaria and Bela, 2006) . Occupational accidents cause direct and indirect or hidden costs for the whole society. There are many variations of the proportion of the costs but usually the proportion of indirect costs is much bigger than direct costs. On the other hand, these economic calculations are made in industrialized countries that have established specific compensation and social security systems (Hasheem, 2002) .
Yearly over 48000 workers die because of occupational accidents in India and almost 37 million occupational accidents occur which cause at least 3 days absence from work. The fatality rate is 11.4/100000 workers and accident rate is 8700/100000 workers. India did not actually report any occupational accidents to ILO (Hwang and Yoon, 1981) . Prioritization of strategies for industrial accident prevention, factors effecting accident prevention, safety management, improved direction and job satisfaction in a safe work environment are critical to evaluate a firm's priorities to prevent industrial accidents and maintaining safety management (Mojahed and Dodangeh, 2009 ). Prioritization of safety training programs and compliance of safety regulations by both the employees and employers are the determinants for prevention of Industrial accidents in the Malaysian manufacturing sector (Saad Mohd et al., 2012) . Employee attitudes, lack of knowledge relating to safety issues and poor supervision by the management are the contributing factors for industrial risks (Larsson and Betts, 1995) . The causes of accidents are related to nature of the industry, human behavior, working conditions and poor safety management. The main causes of accidents in construction industry in Kuwait are related to management and project based; while human related factors are not significant and suggested ten factors to improve safety performance for construction organizations (Olson, 2004) . The number of fatal accidents in construction sector is high compared to other industries in Srilanka. Although fatal accidents in all other industries show a decreasing trend, construction sector shows otherwise in certain periods. Enforcement of stringent legal requirements in Sri Lanka will certainly help in curbing construction accidents (Hamalainen et al., 2006) .
Despite the importance of accident analysis, many industries still have accident reporting systems that are vulnerable to under reporting, have incomplete recordings and do not necessarily provide a complete picture of the conditions under which accidents take place (Rameezdeen et al., 2003) . Efficient documentation by industry and public authorities can make an important contribution to the safe operation of dangerous establishments. There is not any consistent database in Hungary which would be suitable for statistical analysis of accidents. It would be essential to establish a database for any kind of accidents. The necessity of establish a database verifies that there were some accidents where people had been killed and causes of them were un-clarified.
The statistics of safety and health information such as employment, wages, working condition, industrial relations, social security, labor welfare and so on are published annually in India by labor bureau, Government of India, Ministry of Labor and Employment (2013) but reliable data is submitted by majority of the state governments. Labor bureau was recently finalized the statistics relating into Indian industries for the year 2010-11. The lagging in consolidation of data is owing to fact that few state Governments have not submitted the returns/submitted defective returns and four states have not implemented legislation relating to safety and health. The research presented in this study was carried out for the year 2010-2011. The aim was to analyze safety performance in different states and sectors based on the Statistics of Factories (2010). The aim of the research was to rank the states and sectors basing on various parameters relating to safety and health information by using TOPSIS.
METHODOLOGY
Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) method in Multi-criteria Decision making tool, is a Technique for Order Preference by Similarity to Ideal Solution (Stoop, 1997; Kang et al., 2012; Wang and Lee, 2009 ). The principle behind TOPSIS is that the chosen alternative should be as close to the ideal solution as possible and as far from the negative-ideal solution as possible. The ideal solution is formed as a composite of the best performance values exhibited (in the decision matrix) by any alternative for each attribute. The negative-ideal solution is the composite of the worst performance values.
TOPSIS is very simple and easy to implement. For that it is used when the user prefers a simpler weighting approach. On the other hand, the AHP approach provides a decision hierarchy and requires pair wise comparison among criteria. The user needs a more detailed knowledge about the criteria in the decision hierarchy to make informed decisions in using the AHP. According to this technique; the best alternative would be the one that is nearest to the positive ideal solution and farthest from the negative ideal solution. The positive ideal solution is a solution that maximizes the benefit criteria and minimizes the cost criteria, whereas the negative ideal solution maximizes the cost criteria and minimizes the benefit criteria. In other words, the positive ideal solution is composed of all best values attainable of criteria, whereas the negative ideal solution consists of all worst values attainable of criteria. In this study, TOPSIS method is used for determining the final ranking of the construction segments in implementing BBS. Here, S = {S1, S2,….., Sn} is a discrete set of n possible key elements and Q = {Q1, Q2,….., Qθ} is a set of θ attributes. W = {W1, W2… Wθ} is the vector of attribute weights so that they must sum to 1, otherwise it is normalized (Stoop, 1997) .
TOPSIS procedure:
The following explain the procedure involved in TOPSIS:
Step 1: Arrange different behavior based safety program parameters which are collected from construction segments according to their preferences through questionnaire.
Step 2: Construct the decision matrix D as in Eq. (1): (1) A1, A2,…, Am are possible alternatives among which decision makers have to choose and C1, C2,.…, Cn are criteria with which alternative performances are measured, xij is the rating of alternative Ai with respect to criterion Cj, weights, W = [W1, W2,…, Wn]; While Wj is the weight of criterion Cj. Now prepare the pair wise comparison matrix (4)-(5).
Step 3: Standardize the evaluation matrix in Eq. (2), the process is to transform different scales and units among various criteria into common measurable units to along comparisons across the criteria. (D * ): Assume G iY to be of the evaluation matrix D of alternative I under evaluation criterion k, then an element G iY of the normalized evaluation matrix D* can be calculated by Eq. (3):
Step 4: Construct the weighted normalized decision matrix in Eq. (4). Considering the relative importance of each attribute, the weighted normalized evaluation matrix is calculated by multiplying the normalized evaluation matrix G Iy * with its associated weight W Y to obtain the result V iY :
Normalized Decision Matrix:
Step 5: Construct the Weighted Normalized Decision Matrix V which is found by the following relation (5):
where, R is the Normalized Decision Matrix and RP is the relative priority.
Step 6: Calculate the separation of each alternative from the positive ideal solution and negative ideal solutions in Eq. (7) to (10), respectively. This means that Si + is the distance in Euclidean sense of each alternative from the positive ideal solution and Si -is the distance from the negative ideal solution and those are defined as followings:
where i = 1, 2,…, n. In this Viy is the particular component or parameter value of a machine, G i max is the maximum value for that parameter and G ii min is the minimum value for that parameter in weighted normalized decision matrix. Ideal Solution is determined from
Step-5: 
RESULTS AND DISCUSSION
The analysis was carried out in two stages; state and sector wise.
Analysis of safety performance state wise:
The important elements of safety performance as per data for the year 2010-11 are average daily employment per working factory, frequency rate, severity rate, factories inspected and average amount of compensation paid per case. The preference weights for the five elements are calculated by Analytic hierarchy process by consulting experts from the field of industrial safety and Government authorities. The weights are calculated for five elements and are shown in Table 3 . Now the evaluation matrix is standardized or normalized, i.e., each element value of safety performance is divided by the corresponding SSRT in Table 1 and it is presented in Table 4 for adopting Step 3.
Weighted normalized decision matrix is obtained is shown in Table 5 to implement step 4 and 5.
The separation of each alternative from the positive ideal solution and negative ideal solution are calculated as shown in Table 6 for Step 6.
The relative closeness to the ideal solution is computed form Table 6 and it is shown in Table 7 for Step 7. for the shown in Table 2 . The final results were shown in Table 8 . The elements considered in the analysis are average daily workers employed (in, 000), accident rate per one thousand workers employed, average amount of compensation paid per case (in 000 of Rs.) and compensation paid per worker employed in the Industry (in 000 of Rs.) The state wise results show that the states Nagaland, Maharashtra and Punjab are the ranked highest among other states. The states Tamilnadu, Bihar and Gujarat are in last three positions. The frequency rate, severity rate and number of inspections have an effect on overall safety performance of the states. Safety performance of any state/organization depends on several elements and in the present study five elements were considered from available data. For example in any state/organization, low frequency rate doesn't indicate safety performance is good and in other words if one fatal accident happens, it indicates frequency rate is low but the severity rate is quite high.
The sector wise results show that municipalities, plantations and building and construction are ranked highest among the sectors and mines was in last position. The sectors municipalities and plantations are not hazardous when compared to other sectors. The establishments included in miscellaneous sector were not clear as per labor bureau statistics due to which clarity in assessing safety performance is affected.
CONCLUSION
The analysis is based on the data available up to 2010-11. Safety performance in any organization/state or sector is to be reviewed continuously to implement corrective measures. It is the responsibility of the Government to collect and update data immediately after completion of financial year which will helpful to study and analyze the data to implement control measures. As on date, National standards of occupational safety was not framed by the Government. The study will help Governments to benchmark safety performance state and sector wise by implementing the measures adopted by top ranking states/sectors. Low ranked states/sectors must study and enforce the applicable legislations relating to safety to improve their performance. It is also useful for the Governments to amend safety legislations, focusing more towards low ranked states/sectors by strictly enforcing the legislations. Governments can apply the results to identify best performers in safety while declaring the national awards. Similar studies are to be conducted within states/sectors so as to improve safety performance of the country.
